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(57) Abstract 

The inner race ring (12) of a bearing arrangement, suitable for use with the floating axle of heavy duty vehicles, has two conical 
bearing surfaces or raceways (12a, 12b) terminating at either end in ribs (15, 16). The smaller ribs (15) of the raceways include flats (18) 
which cooperate with flats (19) on a locking ring (17) whereby the raceways (12a, 12b) may be held together in fixed rotational relationship. 
Moreover, the bearing arrangement further includes a washer (23) having a finger (22) which cooperates with a groove (21) in the outer 
face of one of the larger ribs (16) of the raceways so that the washer (23) is also held in fixed rotational relationship with respect to the 
raceways (12a, 12b). A tang (25) on the washer (23) which cooperates with a keyway in an axle or the like ensures the washer and thereby 
the raceways are held in fixed rotational relationship with respect to the axle or the like. By ensuring all elements of the inner race ring of 
the bearing arrangement are held in fixed rotational relationship fretting corrosion of the axle or axle casing, for example, may be reduced. 
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BEARING ARRANGEMENTS 

The present invention relates to bearing arrangements and is 
more particularly concerned with bearing arrangements which reduce relative 
5 rotation of the inner races with respect to the shaft. 

According to this invention there is provided a bearing 
arrangement comprising inner and outer members which are rotatable relative 
to each other and rolling elements therebetween, the inner member having 
first and second portions each defining on their radial outer surface a raceway 
10 and a locking device having means for engagement with each of the first and 
second portions for holding the first and second portions in a substantially 
fixed rotational relationship, and further including mounting means for 
engagement with the first or second portions and adapted for mounting on a 
shaft or the like in a substantially fixed rotational relationship, the mounting 
is means and the first or second portions having cooperating means for holding 
the mounting means and the first or second portions in a substantially fixed 
rotational relationship. 

Preferably, the locking device includes at least one 
discontinuous surface which cooperates with a discontinuous surface on each 
20 of the first and second portions. 

The locking device may further include radially inwardly directed 
lugs for engagement in grooves provided in the first and second portions. 

Also, a recess may be provided in an axial outer face of the first 
and/or second portions and the mounting means may be in the form of a disc 
25 having a projection for engagement in the recess. 

The mounting means may include a tang for engagement in a 
keyway provided in the shaft or the like. 

One embodiment of the present invention will now be described 
by way of example with reference to the accompanying drawings, in which: 
30 Figure 1 is a cross-sectional view of a bearing arrangement in 

accordance with the present invention; 
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Figure 2 is an enlarged exploded view of the inner race rings of 
the bearing arrangement of Figure 1 ; 

Figure 3 shows a further embodiment of the cones of the inner 
race ring in accordance with the present invention; 
5 Figures 4a and 4b show a second embodiment of a locking ring 

in accordance with the present invention; 

Figure 5 shows a third embodiment of the cones of the inner 
race ring in accordance with the present invention; and 

Figures 6a and 6b show a third embodiment of a locking ring in 
10 accordance with the present invention. 

Referring to Figure 1, a shaft 10 is mounted for rotation in a tube 
or casing 11. Mounted about the tube 11 is a packaged bearing arrangement 
incorporating an inner race ring 12 and an outer race ring 13. Bearing 
elements 14 are provided in rolling engagement with the raceways in the race 
15 rings. The inner race ring 12 consists of an outer cone 12a located adjacent 
the end of the tube 1 1 and an inner cone 12b located distant from the end of 
the tube 11. 

As may be more clearly seen in Figure 2, both the outer and 
inner cones 12a, 12b have a generally conical outer surface which defines the 

20 raceway and which is terminated at each end in circular ribs. The cones 12a, 
12b are arranged so that the smaller ribs 15 are adjacent each other and held 
together by a clip 20 whereas the large ribs 16 face outwardly from the 
bearing arrangement. 

The large rib 16 on the inner cone 12b is conventional in design. 

25 The small rib 15 on the other hand has opposing cut-away portions or rib flats 
18 on its outer face. A locking ring 17 is also provided which has a generally 
circular inner diameter which is slightly greater than the outer diameter of the 
small rib thereby enabling the locking ring 17 to form a snug fit about the small 
rib 15. The generally circular inner diameter of the locking ring 17 is 

30 interrupted by opposing ring flats 19 which are dimensioned to engage with 
the rib flats 18 of the small rib 15. When the locking ring 17 is mounted on the 
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small rib 15 the engagements of the respective flats 18, 19 prevents relative 
rotation of the inner cone with respect to the locking ring 17. 

The small rib 15 of the outer cone 12a is substantially identical to 
the small rib of the inner cone 12b, and includes opposing rib flats 18. Hence 

5 when the outer and inner cones 12a, 12b are connected by means of the clip 
20, the locking ring 17 is located about and extends across the junction of the 
two cones and the ring flats 1 9 engage with the rib flats 1 8 on each of the 
cones. In this way not only is relative rotation between the inner cone and the 
locking ring prevented but also relative rotation between the inner and outer 

io cones is prevented. 

A slot or recess 21 is provided in the outer face of the large rib 
16 of the outer cone 12a. In Figure 2 the slot 21 extends radially across the 
width of the face of the large rib 16. However the slot 21 need not extend 
over the whole width and alternative arrangements are envisaged in which the 

15 slot 21 terminates distant from the inner diameter of the cone 12a. The slot 
21 is provided for engagement with a finger or tooth 22 which is provided on a 
washer 23. The washer 23 is otherwise generally conventional in design and 
is provided between the outer end of the inner race ring 12 and the securing 
nut 24. The washer 23 includes an inwardly radially extending tang 25 which 

20 is used to engage in a keyway 26 in the tube 1 1 . The finger 22 in Figures 1 
and 2 extends approximately axially from the inner face of the washer 23 at an 
angle to the inner face. Alternatively, the finger 22 may be in the form of an 
axially projecting tooth sized to fit within the slot 21. 

With the bearing arrangement described relative rotation of the 

25 inner and outer cones of the inner race ring may be prevented. Moreover, 
relative rotation of the inner race ring with respect to the washer 23 is 
prevented by means of the cooperating slot 21 and finger 22 which in turn 
prevents relative rotation of the inner race ring with respect to the tube 11. 
This reduces fretting corrosion between the inner race ring and the tube and 

30 reduces wear on the tube 1 1 . 

Figures 3, 4a and 4b show an alternative design for the locking 
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ring used with the cones of the inner race ring. The small rib 1 5' of the cone 
12' has the opposing rib flats 18' mentioned above but includes a 
circumferentially extending groove 27. The groove 27 is located on the small 
rib 15' and immediately beyond the inner end of the rib flats 18'. 

5 As shown in Figures 4a and 4b the locking ring is in the form of a 

sleeve 17' the inner diameter of which is slightly larger than the outer diameter 
of the small rib 15'. The sleeve 17' includes ring flats 19' similar to those 
described with reference to Figures 1 and 2. Also, the sleeve 17' has an axial 
length which is approximately equal to the sum of the distance from the face 

io of the small rib on each cone to the far side of the groove 27. Thus, the 
sleeve 17' encircles the small ribs 15' of the inner and outer cones and 
extends over the small ribs 15' so as to entirely cover the rib flats 18' and the 
grooves 27. The sleeve 17* additionally includes lugs 28 which project radially 
inwardly from the inner surface of the sleeve and are located adjacent the 

is exposed faces of the sleeve ends. The lugs 28 engage in the grooves 27 of 
the small ribs 15' when the sleeve 17' is mounted on the cones. With this 
alternative arrangement the sleeve not only prevents relative rotation of the 
cones but also acts to hold the cones together by means of the engagement 
of the lugs 28 in the grooves 27. This can enable the clip 20 to be dispensed 

20 with. 

In Figures 5, 6a and 6b an alternative arrangement for holding 
the cones 12" together and for preventing relative rotation of the cones is 
shown. The locking ring 17" is similar in shape to that of a clip with a radially 
outwardly directed channel. The ring 17" is not continuous and instead 

25 terminates with opposing outwardly directed flanges 29. A continuous groove 
30 is provided on the inner surface of the small rib 15" which is arranged to 
receive one of the walls of the channel on the locking ring 17". A slot or 
recess 31 is also provided extending radially outwards from the inner surface 
of the small rib 15" between the free end of the small rib 15" and the groove 

30 30. The recess 31 is provided to receive the flanges 29 on the locking ring 
17". Unlike the locking rings described with reference to Figures 1 to 4, the 
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locking ring of Figures 5, 6a and 6b has a diameter, measured from the 
channel base, which is slightly less than the inner diameter of the small rib 
15". Hence, when in use the locking ring 17" is positioned within the ends of 
the small ribs 15" of both cones 12" and each of the channel walls of the 

5 locking ring 17" is engaged in respective grooves 30 in the small ribs 15". At 
the same time the flanges 29 are commonly located within the recesses 31 of 
both small ribs 15". The cooperation of the flanges 29 in the recesses 31 
prevents relative rotation of the cones 12" whereas the engagement of the 
channel walls in the grooves 30 ensures the cones 12" are held together. 

10 Thus, with this arrangement a conventional clip 20 is replaced by the locking 
ring 17" described. 

The bearing arrangements described above provide the 
additional benefit that it enables a sensor to be mounted on the inner race ring 
without the risk of the connecting leads being stretched and broken by the 

is relative rotation of the race ring with respect to the tube 1 1 . Additionally these 
improved bearing arrangements require no modification of the tube and are 
easy to assemble. There is a further advantage with the particular 
embodiments described that the alignment of parts is visible from the end of 
the shaft 10. 

20 Although the bearing arrangement of Figures 1 and 2 is 

described mounted on a floating axle arrangement and indeed is suited to use 
on heavy duty vehicles, it will be appreciated that the bearing arrangement 
may be used in a wide variety of applications including train wheel axles and 
rolling units. 



25 
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CLAIMS 

1. A bearing arrangement comprising inner and outer members 

5 which are rotatable relative to each other and rolling elements therebetween, 
the inner member having first and second portions each defining on their 
radial outer surface a raceway and a locking device having means for 
engagement with each of the first and second portions for holding the first and 
second portions in a substantially fixed rotational relationship, and further 
io including mounting means for engagement with the first or second portions 
and adapted for mounting on a shaft or the like in a substantially fixed 
rotational relationship, the mounting means and the first or second portions 
having cooperating means for holding the mounting means and the first or 
second portions in a substantially fixed rotational relationship. 
15 2. A bearing arrangement as claimed in claim 1 , wherein each of 

said first and second portions include a discontinuous surface for engagement 
with the locking device. 

3. A bearing arrangement as claimed in claim 2, wherein said 

discontinuous surface is a recess or slot in said first and second portions. 
20 4. A bearing arrangement as claimed in claim 3, wherein each of 

said first and second portions has an inner end rib on which said recess or 
slot is located. 

5. A bearing arrangement as claimed in claim 4, wherein said 

recess or slot is positioned on the radially outer surface of the inner end rib. 

25 6. A bearing arrangement as claimed in claim 4, wherein said 

recess or slot is positioned on the radially inner surface of the inner end rib. 
7. A bearing arrangement as claimed in any one of claims 2 to 6, 

wherein said locking device includes a discontinuous surface for cooperation 
with the discontinuous surface of said first and second portions. 

30 8. A bearing arrangement as claimed in claims 5 and 7, wherein 

said locking device consists of a ring or collar for engagement with the radially 
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outer surface of the inner end rib, the ring or collar having an inner flat for 
cooperation with said recess or slot. 

9. A bearing arrangement as claimed in claims 6 and 7, wherein 
said locking device consists of a clip for engagement with the radially inner 

5 surface of the inner end rib, the clip having at least one radially outwardly 
projecting member for cooperation with said recess or slot. 

10. A bearing arrangement as claimed in any one of the preceding 
claims, wherein the locking device may further include lugs or lips for 
engagement with grooves provided in said first and second portions. 

10 11. A bearing arrangement as claimed in any one of the preceding 

claims, wherein said cooperating means consist of an axially extending 
projection and groove. 

12. A bearing arrangement as claimed in claim 1 1 , wherein said 
axially extending projection is provided on said mounting means and said 

15 groove is provided on at least one of said first and second portions. 

13. A bearing arrangement as claimed in any one of the preceding 
claims, wherein said mounting means further includes at least one radially 
extending projection for engagement in a keyway provided in the shaft or the 
like. 



WO 96/22474 



PCT/GB96/00102 




SUBSTITUTE SHEET (RULE 26) 



WO 96/22474 



PCT/GB96/00102 




SUBSTITUTE SHEET (RULE 26) 



WO 96/22474 



PCT/GB96/00102 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



Into ml Application No 

PCT/GB 96/00192 



A. CWSSITOUTION OF SUBJECT MATTER 

IPC 6 F16C33/60 F16C35/063 



According to International Patent Haiti fir ition (IPC) or to both national daxnfieation and IPC 



B. FIELDS SEARCHED 



documentation searched (damftcaboa system followed by dasafication symbols) 

IPC 6 F16C B60B 



Documentation searched other than minimum documentation to the extent that such documents 



arc included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category' 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



FR.A.l 600 909 (SCHAEFFLER) 3 August 1970 

see page 1, line 27 - line 32 

US.A.l 783 791 (HUGHES) 2 December 1930 
see figures 1-4 

GB,A,2 269 629 (SKF) 16 February 1994 
see the whole document 

W0,A,94 27055 (VOLVO) 24 November 1994 
see the whole document 

US,A,3 302 987 (HOFFMANN) 7 February 1967 
see figure 4 

US,A,2 615 767 (WALLGREN) 28 October 1952 
see the whole document 



-/-- 



1-4,6, 7, 

9.11,12 

10 

1-4 

1 
1 
1 
1 



X I Further documents arc listed in the 



continuation of box C. 



Patent family members are listed in annex. 



Special categories of a ted documents : 

'A' document defining the general state of the art which is not 

considered to be of particular relevance 
'E' earlier document but published on or after the lmernaoonaJ 

fil ing date 

L" document which may throw doubts on priority daiznfs) or 
which is cited to esublish the publication date of another 
citation or other special reason (as specified) 
O* document referring to an oral disclosure, use, exhibition or 
other means 

P* document published prior to the international filing date but 
Later than the priority date claimed 



*T* later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the d aimed invention 
cannot be considered novd or cannot be considered to 
involve an inventive step when the document is taken alone 

*Y* document of particular relevance; the daimcd invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the arc 

*Jt" document member of the same patent family 



Date of the actual completion of the international search 



11 April 1996 



Date of mailing of the international search report 

19.04.96 



Name and mailing address of the ISA 

European Patent Office, P.B. 58 IS Patentiaan 2 
NL • 22*0 HV Rijswijk 
Td. ( + 31-70) 340-2040, Tx. 31 651 epo nl, 
Far 31-70) 340-3016 



Authorized officer 



Orthlieb, C 



Form PCT/1SA/2J0 <t«cootf th«*i) (July If93) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 


Inter nal Application No 

PCT/GB 96/001G2 


CJCommiaDon) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category ' 


Gta&on of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


US.A.l 840 552 (ACKERMAN) 12 January 1932 
see the whole document 

i 


1 



forxm PCT/ISA/3ia (co«liriu*t»oo of near* thast) (July 1*93) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



Into ml Application No 

PCT/GB 96/00102 



Patent document 
cited in search report 



Publication 
date 



Patent family 
roefnbcr(s) 



Publication 
date 



FR-A- 1600909 


03-08-70 


NONE 






US-A-1783791 


02-12-30 


NONE 






GB-A-2269629 


16-02-94 


DE-A- 
FR-A- 
SE-A- 
US-A- 


4226618 
2694793 
9301939 
5470165 


17- 02-94 

18- 02-94 
13-02-94 
28-11-95 


W0-A-9427055 


24-11-94 


EP-A- 


0698187 


28-02-96 


US-A-3302987 


07-02-67 


N0NE 






US-A-2615767 


28-10-52 


NONE 






US-A- 1840552 


12-01-32 


NONE 







Form PCT1SA/2I0 (pcunt family wwi) (July 1993) 



